Cauliflower is one of largely produced vegetable in however low per hectare yield is a major problem. While improper and less frequent use of high yielding cultivars may be one reason, inadequate and unbalanced doses of fertilizer may be another important constrains leading towards lower yield of vegetable in Pakistan. So, this experiment was conducted to investigate the response of cauliflower cultivars to phosphorus levels, at Horticulture Farm, University of Agriculture, Peshawar. Randomized Complete Block Design was designed with split plot arrangement having two factors i.e., phosphorus levels (0, 40, 60, 80 kg ha -1 ) and cauliflower cultivars (Peshawar local, Silver Star, White Diamond, White King), which were repeated thrice. It was found that Cauliflower cultivars and phosphorus levels significantly affected growth and yield parameters. The results revealed that maximum number of leaves plant -1 (25.13), days to curd initiation (104), curd diameter (30.64 cm), curd weight (800 g) and yield ha -1 (27.55 tons ) were recorded at phosphorus level of 80 kg P2O5 ha -1 , while lower value for all parameters were observed in control plots. Among cultivars, White King showed maximum number of leaves plant -1 (23), days to curd initiation (104), curd diameter (30 cm), curd weight (793 g) and yield ha -1 (19 tons). As the interaction between phosphorus levels and cauliflower cultivars concerned, most of the growth and flowering attributes of cauliflower performed maximum results when cultivar White King was treated with 80 kg P2O5 ha -1 . It was concluded that application of phosphorus @ 80 kg ha -1 and cultivar White King showed maximum results regarding yield, and hence recommended for Peshawar growers.
Introduction
Cauliflower (Brassica oleracea L. botrytis) commonly called Phool Gobi, belongs to the Brassicaceae (mustard) family. Its name comprised of two Latin words i.e. caulis, meaning cabbage and floris, meaning flower. Another distinctive name is queen of winter vegetable. Its leaves were eaten probably by half civilized people, when its cultivation started, the plant begin to produce dense rossettes or head of leaves [1] . Of all mustard family, cauliflower has the most exciting climatic requirements. Cauliflower is a cool-season annual crops that grow best at day time. The temperature requirement is 17°C and 18°C. The temperature above 20°C during maturity badly affects its growth. The best soil condition is sandy loam and silty loam. Cauliflower is sensitive to high acidity and grows best on a neutral to slightly acid soil, with pH 6.0-6.8 [2] . Cauliflower was discovered in the Mediterranean Sea from the wild cabbage over 2000 years ago. It is native to coastal regions of European, African and reported that first cauliflower was cultivated in India in year 1822 [3] . Pakistan is among top ten in production of cauliflower in the world. The total land under cultivation for cauliflower is 12,381 hectares of harvested area, which accounts for 18.38 tones ha-1 of yield and 227,591 tons of production in 2010-11 [4] . In Khyber Pakhtunkhwa (KPK) province of Pakistan, cauliflower production was 14,800 tons from cultivated area of 1,297 hectares. In KPK, the average yield per hectare was 11.41 tons [5]. The increase in yield hectare is attributed to many factors however primarily on account of better specialized production practices. The average per hectare yield of Peshawar areas is far below than other parts of the country. This low yield could be related with imbalance dose of fertilizer and inadequate use of low yielding cultivars. The current research was conducted to evaluate the response of selected cauliflower cultivars to different phosphorus levels on the growth and yield of cauliflower. It is therefore, imperative to examine the optimum level of phosphorus level and use of high yielding cultivars.
Materials and Methods
This research experiment "Response of cauliflower cultivars to phosphorus levels" was conducted at Horticulture Farm, Khyber Pakhtunkhwa, University of Agriculture, Peshawar, during 2011-12. The experiment was laid out in Randomized Complete Block Design (RCBD) with split plot arrangement having three replications as shown in Figure  1 . Phosphorus levels were kept in main plot, while cultivars in sub plot. The row to row and plant to plant distance was kept as 60 cm and 30 cm, respectively. Urea applied at the rate of 120 Kg per hectare, half dose applied at the time of transplantation and half was applied after 45 days of transplantation. There were eight (8) The seeds of all four cauliflower cultivars were sown separately in pods on October 2011. Well rotten farm yard manure was applied and mixed well before sowing. At three to four stage of seedling, water was reduced to twice weekly. Then seedlings were transplanted from the nursery beds to the field in the second week of November 2011. Healthy seedlings of uniform size were selected for transplantation. The seedlings were planted on one side of the ridge and were spaced at 60 cm row to row and 30 cm plant to plant. After one week of transplantation, a few dead seedlings were replaced by planting fresh seedlings, to obtain a uniform stand. The following parameters were studied and data were recorded on them.
Number of Leaves Plant -1
Number of leaves per plant was recorded by counting the number of leaves of five randomly selected plants and the number of leaves per plant was calculated.
Days to curd initiation
The crops were regularly observed to know the performance of different cultivars for curd initiation. The data was obtained by counting the number of days from the date of transplanting to the appearance of curd and was presented in days.
Curd diameter (cm)
The diameter of cauliflower curd in five randomly selected plants of each cultivar was measured. The diameter was taken in centimeter, from which diameter of curd per plant in each sub plants were recorded. The diameter of cauliflower was measured at the point of maximum width from two different sides.
Curd weight (g)
The weight of curd was recorded by weighing curd of five randomly selected plants and curd weight per plant in each sub plot was calculated.
Yield (tons ha -1 )
To estimate the yield per hectare, the yield of each sub plot was converted into yield per hectare by using the formula: 
Days to curd initiation
The analysis of data shows that phosphorus and cultivars had significant (p<0.01) effect on time to curd initiation, while their interaction was non-significant (Table 2 ). It was revealed that maximum day to curd initiation was recorded for 60 kg phosphorus ha -1 in Silver Star. However, mean value of cultivars showed that better response was recorded (104) by cultivar Silver Star which was statistically different from the rest of the cultivars, followed by (111), and whereas more time to curd initiation (115) was recorded in control conditions. The interaction for mean value between cultivars and phosphorus as significant effect on days to curd initiation of cauliflower cultivars. Furthermore, less days to curd initiation (99) days was noted in the plants fertilized with phosphorus at the rate 60 kg ha -1 , whereas more time to curd initiation (121) noticed in control condition. Phosphorus is essential for general health and vigor of plants. Adequate availability of phosphorus improves flower formation, fruiting and early curd initiation. Phosphorus had significant effect on the days required to curd initiation [10] . Similarly, the finding indicated that phosphorus might have retarded vegetative growth and force plants to reach reproductive stages. [11, 12] found that application of phosphorus hastened the crop to reach reproductive stage which is an agreement with the finding of present work. According to [13] that most of the characters like time to curd initiation, days to central head, plant frame, head size, head, harvest duration and optimum head yield of broccoli were favored by applying 90 kg nitrogen and 90 kg phosphorus per hectare. 
Curd diameter (cm)
The statistically analysis of data pertaining to curd diameter showed significant effect by the application of different phosphorus levels and cultivars. The interaction between cultivars and phosphorus was nonsignificant (Table 3 ). The data verified that maximum diameter of curd was recorded (30.64 cm) by the application of 80 kg ha -1 which was statistically different from rest of the treatment, whereas lowest diameter was found in control condition. The cauliflower cultivars showed significant variation in curd diameter. The data regarding cultivars revealed that better response was recorded (32 cm) in White King, while less diameter of curd (25.18 cm) was recorded in Peshawar Local. Interaction between phosphorus and cultivars demonstrated significant effect on curd diameter of cauliflower. However, more diameter of curd (33.50 cm) was found in the plants receiving fertilizer 80 kg ha -1 in combination, whereas less diameter of curd (23.83cm) was noticed in control condition. Maximum diameter of curd at fertilizer level 120, 70, 90 kg NPK/ha might be due to increase in water content and accumulation of reserved substances in the leaves resulting from increasing supply of N, P and K. The results are similar to that of [11] who also reported maximum head diameter in cabbage at high fertilizer level. Diameter of cauliflower curd has important value for marketable yield [14] . The increasing curd diameter application as a result of optimum fertilizer dose and improved available nutrient status of soil results in plant vigor and also increase helps leaves production. Curd weight (g) From analysis of data it was revealed that curd weight had significant effect by the application of different level of phosphorus and cultivars, while their interaction was non-significant (Table 4 ). According to mean values of phosphorus levels, confirmed that maximum curd weight was recorded (800 g) by the application of 80 kg ha -1 which was statistically significant whereas lowest curd weight was recorded in control condition. The mean value of cultivars found that White King responded better (793 g) which was statistically different from the rest of the cultivars, followed by (776 g), whereas less curd weight (723 g) recorded in control plants. Interaction between phosphorus and cultivars presented a non-significant effect on curd weight in cauliflower. However more curd weight (820 g) was noted in the plants receiving fertilizer with 80 kg ha -1 in combination, whereas less curd weight (670 g) was noticed in control condition. The curd weight of cauliflower had supported by application of phosphorus and also genetic potential of cultivars. Most favorable level of phosphorus fertilizer application improved the vegetative and reproductive growth of cauliflower. The phosphorus had significant influence on curd weight of cultivars. The curd weight was increased considerably by increasing the application of fertilizers. These above results are in line with the result of [10] who reported that more plant curd weight was seen in the plant which received finest level of phosphorus.
The previous researcher [15] also documented that phosphorus is vital nutrient, as it is the structural part of various compounds, phospholipids and many co enzymes.
Yield hectare -1 (tons)
The data pertaining to yield ha -1 is shown in Table- 
